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Site ST012 Outline

 Summary of activities since May BCT call
» Soil vapor extraction update

 Update on JP-4 degradation based on
methane at SVE system

 LNAPL monitoring/removal update
* Potential Migration Control Plan Review

- Re-Baseline Data Summary (all data in
except for PIANO results)

 Injection Plan Modifications
» Path forward

27 June 2018
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Site ST012 Activities Since May

 Continued SVE operation

 Continued LNAPL
screening in accessible
wells

« Completed EBR pilot
study re-baseline
sampling

« Completed EBR pilot
study construction

 Began receiving sodium
sulfate

27 June 2018




JP-4 Degradation Based on
Methane Removed with SVE
(through 6 Jun)

27 June 2018 4
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Site ST012 SVE System Equivalent JP-4
Degradation Based on Methane Removed

Eguivalent P4 Degraded bassd on Methane Extracted by SVE System

Eauivalent IP-4 Degraded
{hased on methane extracted by SVE systam by month®)

Eguivalent Yolume of 1P-4 Removed as M

i Flarne

*timing of 1P-4 degradation may not correspond with timing of methane exdraction

Thermai/Tatahv Oxidizar i Flama Oxidizer el Comii

Estimates through 6 Jun 2018.
Estimated JP-4 degradation as methane is in addition to JP-4 removal reported for

27 June 2018 VE 5
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LNAPL Monitoring Update
(through 8 Jun)

27 June 2018 6
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LNAPL Monitoring/Removal Status
Cobble Zone

27 June 2018 7
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LNAPL Monitoring/Removal Status
Cobble Zone

Cobble Zone

Lz Srize 6 Dy 00, Ay T2y Loy o, s Ser Gy e S M0 T T2 3 3
i, {9 g Jq/m?‘)) i'f/ 73/ ;,) {/’ JQ, n.{g/ J;/r.i@ Jg/ y/j G /é:/ Vi /)/ /5', s /5'/ /I;r,. /f;,, /3,;, 3/' /q /q/,
’?e:z )m Oy, ‘?ep RIS e NERE TN gy <0y »’qp <Oy <Gy Ry Ry 0 901) Uy <07 <070 <0, ~’01£<r,&” 026 <01¢
0.0
41 28
{ 5
vvvvv 80 TS
vvvvvvvvvvvvvvvvvvvvvvvvv 1 70 E B
] Z3
{ 60 o2
i & wm
pr e
vvvvv 1 58 Z Z
" =
4 40 [
vvvvv - 3‘0
vvvvv . el 2(}
b i 1(}
50 : a0
45 b ST SR SR AR VAN SISO RSN SRS SAUAONE RSTIIS FONSA YA SOV SV NSNS SRS IS SR SOV SRS SO SO I
T a0 !
- 5 o .
2% sc ]
g RN S S W R SR S B SUVOE SRS S S SRV SO B S SUVE SO B S SUVE SO B S T B
£ ]
o =
3 s T S NP1 N N U WU U SUSNL N NN SO SSNSI SN VIR SO OIS MU SOOI S VNS R TN SN WS NN T |
z 2 ‘ .
<% 15 1
=5 - ]
=
G ;{) vvvvvvvvvvvvvvvvvvvvvvvvvvvvvv ot
15 vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv -
id 4
PSR PSS VU P OSSO OIS WSO SPON SO USSP SSSUOR NS SIS SOOI SOOI SOOI IO SO TSN USIOINS SO TN SUNOE SOSON S 1
G0
58 a0 '\&3 @6 P - «Q‘! Ak 'i »‘O Gel 'ﬁ ey’ "i N ’§ At b A% AB b A
U“ ﬂQ’ ISRt qk '\0 \‘(3& PRy AT 0 A R ’ S v 0 103 qjﬁ ity Q 170 1@ n '}“D ;10 -'}SB* n“
&?’cyﬁ‘x sir wm \{\M %E‘Q\@'@\Xl ?u o X‘Q \g N, &“,@, e ‘g» ,{m %\%\ 3\1; ot ettt el e el e

Date

16 o {715

Cumadative INAPL Pumped

27 June 2018 8
ED_005025_00011939-00008



LNAPL Monitoring/Removal Status
Upper Water Bearing Zone

LREML Prewant

5 shonsn o e

T

: UWBZ?ﬁwEXT
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LNAPL Monitoring/Removal Status
Upper Water Bearing Zone

Upper Water Beari
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LNAPL Monitoring/Removal Status
ower Saturated Zone

RAPL Presant (>=1 i)

Welt Name-Proposad theg

e
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LNAPL Monitoring/Removal Status
Lower Saturated Zone

Lower Saturated Zons
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ST012 LNAPL Monitoring/Removal
Summary

« (CZ-~7 gallons of LNAPL

removed. None since
Nov 2016 RMonthly LNAPL Removed in Each Zons

- UWBZ - 961 gallons of
LNAPL removed. 1 gallon
since May update
{(UWBZ18)

605
S
2

%

b
i
5
Lt

« L8Z-2,734" gallons of
LNAPL removed. 11~

el
s

LRAPL Brmioved {Gallons)

gallons removed since e

May update (W11, W37, .
LSZ30, LSZ31, L8236,
LSZ43).

*corrections to volumes removed at W37
and L8243 in April reduced L8Z total by 8
gallons from that reported in May BCT

call Removal Removal Diminished

following inifial ~ following  removaldue  fojuine. <100 galimo
eductor remaining to pump pump
removals eductor failure replacement
removals
27 June 2018 13
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Potential Migration Control Plan
Outlined in Pilot Study
Implementation Work Plan

27 June 2018 14
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Site ST012 Migration Control Plan
Review

* Pilot Study Implementation WP, Appendix J, Decision
Matrix

 Potential migration control actions identified
* Flexibility intended to accommodate different
situations

« Site specific actions will be developed
27 June 2018
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Site ST012 Migration Control Applied
at CZ23

« Sample collected on 10 April 2018

« Extraction in CZ07 started the week ending 4 May (intent to start CZ07 early to
potentially free up the high temperature pump for use in other wells)

« Upon receipt and evaluation of the lab data indicating the result in CZ23, a
transducer was deployed the week ending 18 May for evaluating hydraulic effects
in CZ23 from the pumping at CZ07

 Water level readings collected on 29 May indicated a depth to water of 143.31
ft. This compares to a reading of 144.06 taken on 4 April 2018. Water table was
lower by approximately 0.7 ft by extraction.

 Second VOC sample was collected in CZ23 on 4 June 2018. The preliminary quick
turn result from Phoenix laboratory was 90 ug/L. Result from split sample to DOD-
certified lab still pending.

« CZ07 was cycled on and off to further evaluate the hydraulic influence at CZ23.
Transducer readings show a pumping response at CZ23.

» The water temperature at CZ07 has been in the low 150s °F. Electric submersible
pump (which has a higher peak flow rate) installed this week.

« Extraction at CZ07 and monthly monitoring at CZ23 will continue

27 June 2018
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Preliminary Re-Baseline
Groundwater Benzene
Concentrations

27 June 2018 17
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Site ST012 CZ Re-Baseline
Benzene Groundwater Results (ug/L)

F - The analyte was detected, estimated above the MDL and below the RL.
27 J une 201 8 J - The analyte was detected, estimated due to QC criteria. 1 8
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Site ST012 CZ Re-Baseline Benzene
Concentration Observations

 Maximum benzene
increased from 260 ug/L
pre-SEE to 1,200 pg/L
(potentially due to
vertical migration from
UWB2Z2)

« Extent of benzene >
MCLs increased from
pre-SEE (potentially due
to vertical migration

we Donvertrations {(upil) in Groundwater
5-988 wg/l
1000-448% pgit

Pre—EBR:

from UWBZ)
« CZ is still the zone with
lowest peak and

average concentrations

27 June 2018
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Site ST012 UWBZ Re-Baseline
Benzene Groundwater Results (ug/L)

F - The analyte was detected, estimated above the MDL and below the RL.
27 J une 201 8 J - The analyte was detected, estimated due to QC criteria. 20
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Site ST012 UWBZ Re-Baseline
Benzene Concentration Observations

 5-1,000 pg/L contour not
defined pre-SEE

« Peak concentration
reduced from 12,000 ug/L
pre-SEE to 5,200 ug/L in
SEE treatment area

« Additional 6,000 pg/L area
outside SEE treatment
identified at UWBZ30

e Similar 1,000-5,000 ug/L
contour pre and post-SEE

(il in Sroundwater

Pre-EBR:

27 June 2018
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Site ST012 LSZ Re-Baseline
Benzene Groundwater Results (ug/L)

D — The sample was diluted during analysis
F — The analyte was detected, estimated above the MDL and below the RL.

J — The analyte was detected, estimated due to QC criteria.

27 June 2018 22
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Site ST012 LSZ Re-Baseline Benzene
Concentration Observations

* Pre-SEE data g
contoured >5,000
Ho/L
concentrations

 Peak
concentrations
reduced from
many >10,000 pre-
SEE to two wells
>5,000

« Reduced benzene
concentrations in
center of site

fhageeh} dre G

Pre-EBR:

27 June 2018
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Preliminary Re-Baseline
Groundwater Arsenic
Concentrations

27 June 2018 24
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Site ST012 Re-Baseline Arsenic

e Re-Baseline results indicate that in all three
zones (CZ UWBZ and LSZ)

27 June 2018
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Site ST012 CZ Re-Baseline
Arsenic Groundwater Results (mg/L)

BTN

Arsenic concentrations are » MCLs in
proximity to JP-4 contamination, likely due
to natural minerals and reducing
conditions.

Perimeter arsenic typically < MCLs.

F - The analyte was detected, estimated above the MDL and below the RL.

U - The analyte was not detected above the MDL.
Exceeds the MCL (0.010 mg/L) 26
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Site ST012 UWBZ Re-Baseline
Arsenic Groundwater Results (mg/L)

sToiz2-uwnzes T01EUW

Arsenic concentrations are > MCls in
proximity to JP-4 contamination, likely due
to natural minerals and reducing
conditions.

Perimeter arsenic typically < MCLs.

F - The analyte was detected, estimated above the MDL and below the RL.
U - The analyte was not detected above the MDL. 27

Exceeds the MCL (0.010 mg/L)
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Site ST012 LSZ Re-Baseline
Arsenic Groundwater Results (mg/L)

STO12LEE
50047 £

Arsenic concentrations are » MCLs in
proximity to JP-4 contamination, iikely due
{0 natural minerals and reducing
conditions.

Perimeter arsenic typically < MClLs.

F - The analyte was detected, estimated above the MDL and below the RL.

U - The analyte was not detected above the MDL. 28
Exceeds the MCL (0.010 mg/L)

27 June 20
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Preliminary Re-baseline Microbial
Analysis

June 25, 2018 29
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Site ST012 Re-Baseline Microbial

 Bio-Traps placed in six wells
— Two in each zone (CZ, UWBZ, LSZ)

gPCR analysis for

— APS - Sulfate Reducing Bacteria
— EBAC - total Eubacteria

° Re Basellne results |nd|cate

27 June 2018
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Site ST012 CZ
qPCR Results (cells/bead)

Coz2
APS <2.5E+02
EBAC 3.82E+02

CZ20
APS 2.41E+06
EBAC 2.21E+07

Much higher sulfate reducing bacteria and {otal
eubacteria at CZ20 {proximity to contaminant
mass) than CO2 {little {o no contaminant mass)
o Sulfate reducing bacteria are 11% of total
27 June 2018 eubacteria at CZ20 31
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Site ST012 UWBZ qPCR Results (cell/bead)

S5

UWBZ24
APS 2. 20E+05
EBAC 1.33E+06

APS <2 50E+02
EBAC 1.64E+03

Much higher sulfate reducing bacternia and total
eubacteria at UWBZ24 (proximity (o

contaminant mass) than UWBZ31 (limited
contaminani mass)

. Sulfate reducing bacteria are 16.5% of total
eubacteria at UWBZ24 32
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27 June 2018

Site ST012 LSZ gPCR Results (cells/bead)

LSZ42
APS 6.90E+04
EBAC 1.60E+05

LSZ10
APE <2 50E+02
EBAC 5.10E+06

Both locations in proxamity 1o contaminant
mass but imited sulfate reducing bacterna at
LSZ10

» Sulfate reducing bacteria are 43% of {ofal
eubacteria at L5742

33
ED_005025_00011939-00033




Extraction Well Temperatures

25 June 2018 34
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27 June

Site ST012 CZ
Extraction Locations and Temperatures

g

tornateny Jheoem Blvnitoring Wl
oy

Yol Locadion (Mot in Dsfinad

Farnpding Phusd

FVRE S

H A SRR

r““‘

Temperature
Date {’F)

5/18/2018 151
6/1/2018 150
6/19/2018

Temperature
Date {2k}

Hates:

5/18/2018 130 STHEARTAT
6/1/2018 130 ::i
6/7/2018 129

6/19/2018

Temperatiire
83
5/18/2018 —--
6/1/2018 148
6/7/2018 149

Temperature
Date {F

5/18/2018 134

6/1/2018 136 6/19/2018
6/7/2018 134

6/19/2018

Cooler Temperatures to the west (upgradient)

«  Warmer Temperatures to east (downgradient) 35
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27 June 2

i

5/18/2018 146

6/1/2018 142
6/7/2018 150
65/19/2018

m Temperature »
{r)

5/18/2018 123
6/1/2018 126
6/7/2018 126
6/19/2018

5/18/2018
6/1/2018 106
6/7/2018 114

5/18/2018

Site ST012 UWBZ

Extraction Locations and Temperatures

ggend

Etrantinn Wed Lonator

injenion Wisl Looalion

& Chmurekesier Moniniog Wisl L 53

dorsatesy Sheo i Bdrnitaeing Well
athan

o Cher Brivting Well Locsfion (Mot in Usfined

Farmpding P

4%

v
L L ETRNE s Bowndary
m
3]

5/18/2018 -

6/1/2018 >170 Hates:

6/7/2018 . SEHEAATAT

/7/ 482 i 75
6/19/2018 sestEstion

5/18/2018
6/1/2018 144
6/7/2018 164

6/19/2018

6/1/2018

6/19/2018

6/7/2018

6/19/2018

Cooler Temperatures to the west (upgradient)
. Warmer Temperatures 1o east (downgradient)
. Two wells (UWBZ21 and UWBJZ22) >170°F 36
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Site ST012 LSZ
Extraction Locations and Temperatures

Legensd

Erdenciion Well Lusstien

sy Wl Localise:

B Gessadewis Moriorg W

o Srsnancharader Rdsinring Vsl

3
3
= By

Temiperatura

{F)

5/18/2018 146
6/1/2018 142
6/7/2018 150
5/19/2018 No LSZ29 readings yet,

Temparature
Date {F)

>170°F suspected

Hatew:

5/18/2018 96 TG LIRAT
6/1/2018 98 -
: Temperdatire
6/7/2018 106 : r
6/19/2018 100 5/18/2018

6/1/2018 >170
6/7/2018

Tempatature

Date (F) 6/19/2018 -
5/18/2018 106
6/1/2018
/Y 104 5/18/2018
6/7/2018
/7/ 9 6/1/2018 108
6/19/2018

6/7/2018 110
6/19/2018

Temperiture
Date (k)

5/18/2018 86
6/1/2018 28

5/18/2018

6/7/2018 8 5/18/2018 | - Ziﬁgﬁ Eé o Cocler Temperaiures to the west
6/19/2018 6/1/2018 112 6/1 {Upgfadiem)
6/7/2018 112
6/19/2018 J Warmer Temperatures to northeast
{downgradient)
J One to Two wells (LSZ28 and
6/27/2018 potentially L.SZ29) >170°F 37
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Re-baseline Interpretation and
Injection Plan Adjustments

June 27, 2018 38
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Site ST012 Injection Plan Adjustments

27 June 2018
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27 June ]

Site ST012
CZ Locations and Sequences

Lagend

Etrantinn Wed Lonator
injenion Wisl Looalion

rmurakeesier Moniorng Wisl Leastion

tornateny Jheoem Blvnitoring Wl
| Teian

o Lither Exinting Well Loosfcn {Bot in Dsfinad
Fampding Pl

GORTREE

Brmarshary

Target Area of Sulfate
Distribution by Injection-
Extraction

Target Area of Sulfate
Distribution by Injection-
Extraction, by Water Truck

Hates:
STWRLRTT  wnk
152

Change:

«Delay and potentially eliminate injections in
downgradient areas

Rationale:

«Concentrations are potentially in range for
MNA o accomplish goals

«Reduces risk of downgradient sulfate
migration in highest permeability zone

40
40




- Site ST012 Injection Plan Adjustments

- UWBZ
— No Changes

27 June 2018
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Site ST012

UWBZ Locations and Sequences

Target Area of Sulfate
Distribution by Injection-
Extraction, Manifold

Target Area of Sulfate
Distribution by Injection-
Extraction, Water Truck

27 June 2¢

: 42
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Site ST012 Injection Plan Adjustments

« LSZ

27 June 2018

ED_005025_00011939-00043



Site ST012
LSZ Locations and Sequences

Legensd

Erdenciion Well Lusstien

Iedmiisns Wl Locetiss

-
<ax

s Slsrgarivgg Wl

Target Area of Sulfate
= Distribution by Injection-
7 Extraction

Target Area of Sulfate
Distribution by Injection-
Extraction, Water Truck

Hatew:
STORLIT

Change:

«[Jelay and potentially eliminate
injections in hot areas

Rationale:
| 5728 and LSZ28 =170°F

«Concentrations downgradient
(LSZ25/L.8244) are potentially in
range for MNA to accomplish goals
*Injections at LSZ17 have potentially
will deliver sulfate to LSZ43/W36 area
*Reduces risk of downgradient sulfate
migration

. 44
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Site ST012 Activities May-Jul

« Continued SVE operation

- EBR
— Change out extraction pumps 25-29 Jun
— Continue to check LNAPL accumulation/recovery Ongoing
— Injections ~9 Jul
— Resample CZ23 ~9 Jul

27 June 2018 45
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